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(54) FLUORESCENT MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting 
device emitting slightly reddish warm-colored white light in 
high luminous efficiency and obtain a fluorescent material 



to be used in combination with a blue-light emitting 
element, or the like, and having an emission spectrum 
extending from yellow to red region. 
SOLUTION: The light-emitting device contains an 
Mn-doped Sr-Ca-Si-N:Eu, Z-type silicon nitride 
fluorescent material 11 (Z is a rare earth element such as 
Pr, La and Tb) having an emission spectrum extending 
from yellow to red regions by converting the wavelength of 
a part of an emission spectrum excited by a blue-light 
emitting element 10. 
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t?Ci«f?? 3. C0ZaS<?>S*#ta*a*>ti*.S*#tffll)fc**RII*. 18 

sic!)^0i*^tffli)fefs*^ivtt. s«i?s*etsn. sticjj^s^fxe 

[0017] 

»Ea*#tt. c y » r-tife* y F y iu • 7)i^zo Mit*tx#. t2 y -5 

^-*»JS*tlfc<f v f* y L ■ » K 'J:H • 7*§Z->fc«fc»«*#. S^CHi* 
? iB r tl 4 y h y A • ■ 7A5: i )iBft»S**<J'>8< * fc I) T ft # 

1JHt9*U7ll?C*#»tHl. i2y , 7/*-?tif;3r^fe'fyl~y*7A-7;i,§Z'7 

i6jt»t*»5)-in7B. Y3AI5O, 2 :ce>»j. cy-5A-?tt>srtife 
y h y-)/* • yi'jA • jJi/^z^Att^as^ftij-fflnTU. ( y 0 . s g 

ct 0 . !)jAl s O, ! :Ce^if)I.-t2y , 7^1*^)Srilfe'<yhy'7/*-*'y t 7Z* 

• 7^ ^Z^ZxBSHb »$*#<?> - ffll*LTtt.Y s (A I 0 . sGCJLo. 2 > 5 0 , 2 : 
CetfJi I . **«Ci3 9ft«.VC l J')/»?HStllfe'fvl> l J l )t ■ 7A5:-)ti 40 

*Rfs««**::v»r-z k *3. fefS**^^ty , 7A-?wiS?-a^^y k y ^ a ■ 7 

S(D6«tffl7C^?f . fc$*tt<?)E61 t }§I£2. I C X C J: 'J © fi «* © fi 
C 0 0 1 8 ] 

*$B8C«2 56*811*. &*»>¥<?> Aft t *^^.SfiS<!)fi 

e0!S*£It}£#??C*#-?3 : 3*i>"?&a5tt8&t£?3. f£f!**^# 
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[001 9 ] 
[ 0 0 2 0 ] 

*?SBH<9£2&c?>r>«IC«2!gftlStl*. »1«?)563tX^9K^t*tI«3t*^^. SO 15 

x 1 h ;k?) ; > * < n ie s 1 <9 ?s ft x 7 h 

56 ft IS 1 7- 3 . £#«)2fgftlSS0-0J*U7. B1 tll)7ttflt?. BIB. ** 
BHc&2f!ftfStt;fvTI2|-?&3. 
[ 0 0 2 1 1 

* * » 1 1* . *7 7-(7tai <9i8icai?ti^¥iftin- a¥i*izc»«r 
tifeia<5itt3»ijgoi*ie7^i 4?*^»JS5^afe'j-h-7u-Ai 3 v . 
5St-77-f7S«i *sa¥$#£2*;!* l 4«j*?-ft3£ft* : 5-i o^^atiT^c'j 

- K 7 U - A 1 3 ol 9 3 y 7- W IC !& it ^ ft 9 ft # 1 1 ij-f< >78Pfll 2 * . R £ 
ft # 1 1 JkU I* V - P 7 1/ - 1 3©JhflIta7C-*h'»tt1 5 X . # * 4*5* ? ft "7 
tl I . 

[ 0 0 2 2 ] 

t7^7«1 J:C*i#iZ»MU- aa¥$#l2c?>|5]- 3 FII« l JlC]EllO)mffi3 
J)f»Krft7llI. )BIlB*»#S2Ctt. %ft® (H*U ttl)) #KHt * ft? » V . C <9 
*ft*»»ii!i**tl***tr-?tt. Se?RMlCi?)?46 0nm«E«©«*7^?l-^t 

* 1 1 . 

C G> ?! ft * 3- 1 0tyU>r-.i:Gv FU - 3? y 7' ii 4 * ft 'J - K 7 U - A 1 3 a. 
C7iU7y?U7yU>P ( « S ) t?. *" * 3? > K * . 'J - h" 7 U - Z* 1 3 t 7 

ac^is?7^r-3c>h'u. Htt8tu-«9y-ni/-/»i 3 fc ic 7 ^ r - * 

v7-P3IC«*ft1 1iiZ*D-T^>7»»1 ZtfcATZ. 9ft # 1 1 *D-r < >7fl5 

9 ft # 1 1 3t A 1ft . ^i))t-A,K»tt1 5»aAttl*E-*Ffift«5tcy-l ! 7l/- 
Z*l3t5§»U£«. a»tttr'U7*lt«<trtt. B1Cn-vtJ;-ys«»S!®*ftR 
I V t 1 . 
[ 0 0 2 3 ] 

JUT. *«BBC***ftRl0*>*«PttC-3ll7B»*Z. 
[ 0 0 2 4 ] 
( 9 ft ft ) 

*fgBfici>pSIt8<9F*®IC&Z®ft#l*. L - M - N = E U . Z . XI*. L-M-0-N:E 
u. Z (LI*. Be. M> . Col. 8C Bol. Zn©I IflftiittZlf*'; 5il*ft 2 '> 
»<Hllftita*t?. Ml*. C. Si. Ge . 8 n . T i . ZJ". HfOIVl 

i ov i Lttoi . zi*. ^±^7c*-?^^. ) ? * r ft i . 

*$BB<?>HI&<!>r*SlC«3$ft# c f 1 . £lCCoi-Si-N:Eu. Z * . * I, < B 8 r - 
8 i - N : Eu. Z* . <»8r-Co.-8 i - N ^ Eu. Z * . II <«Ca.-8 

i - O - N : E u . Z* . SU<l*Sr-8i-0-N:Eu. Z*. fl<R8r-C 
ol-8c-0-N:Eu. Z*VUU>^'fl*5'fK9*ftC-3ll78iBltJ*. C ft C 
ft 3 t <9"?l**l>. 

[ 0 0 2 5 ] 

«*.!*. Ga-Ge-N : Eu. Z* . Sr-Ge-NEu. Z * . 8I"-Ca-Ge 
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- N = E U . Z & , CoL-Ge-O-NMEu. Z & . 8)"-Ge-0-N : Eu. Z# 
. SC-Ca.-Ge-0-N : Eu, Z* . Bol-Si-N Eu. Z* . S /* - B ol - 
8 i - N : Eu, Z£ , Boi-8 i - O- N ^ Eu. Z & . Sf-BoL-SL-O-N: 
Eu. Z^.Col-SL-C-N^Eu. Z# , S^-Si-C-N^EU. Z* . 8 J" 
-Ca-8i-C-N:Eu. ZSt>COL-Si-C-0-N:Eu. Z & , Sr-Si 
-C-O-N : Eu. Zm. 8J"-COL-Si-C-0-N:EU. Z&. M»-8i- 
N Eu. Z* . MJ-Ca-8)"-8 t - N : Eu, Z & . 8)"-M>-6 i-N ^ E 
u. Ztf . MJ-8 i - O- N : EU. Z* . M9--Co.-8^-8i-0-N:Eu. 
Z*. 6f-M>-8 i - O- N = Eu, Z* . C0L-Zn-8 i - C- N : Eu, Z* 
. 8r-Zn-8 i - C- N : EU, Z * . Sr-COL-Zn-Si-C-N^EU, Z 10 
£ . CoL-Zn-Si-C-O-N Eu. Z% . SC-Zn-S i-C-O-N : Eu 
. Z* . 8J"-Coi-Zn-8 i-C-O-N : Eu, Z* . M^-Zn-8 i - N : E 
u, Z^.M9--Ca.-Zn-8^-Si-N:Eu. Z*. Sr-Zn-M^-S i - 
Eu, Z* . MJ-Zn-8i-0-N: Eu, Z*. M ? - C oi - Z n - 8 I" - 8 

i - O - N : E U . Z* . S^-M3--Zn-Si-0-N:Eu. Z* . C a. - Z n - 
8 i-8n-C-N : Eu, Z # . Sr-Zn-Si-8n-C-N:Eu. Z * . 8 r 
-Ca-Zn-8 i -8n-C-N : Eu, Z# . Cd-Zn-8 i -8n-C-0-N 

: E u . Z& « 8f-Zn-8 i - 8n-C-0-N : Eu, Z & . Sf-COL-Zn- 
8 i-Sn-C-O-N : Eu. Z^.M?-Zn-8i-Sn-N:Eu. ZS, 
-CoL-Zn-8 f-8 i - 8 n - N = Eu, Z * . 8r-Zn-M»-8 i - Sn-N 20 

: Eu, Z*.Mfr-Zn-Si-Bn-0-N:Eu. ZS, M? - Ca.-Zn - 8 I" 
-8 i -Sn-O-N : Eu, Z* . 8r-M?-Zn-8 i -8n-0-N • Eu, Z 

*±$7C*-?ft7Ztt. Y . La.. C e . N d, . Gi, T t , Dy, H O . Eh 

Lu<5?t'>5 < n 1 I^l»f3S?fl.7iiJc>:»fiibi)ff, 8c, 8m. Tm. 

Yi#3*?ft7l)7feJ:l). ClfJ^SlRjcfctt, K 4b . 4 3; h" . 7$ 

YL 8mlB21, Ce, Pi". Tfc9l*4*i<?>* : 5-IEtt**7. *ft»<?>#±Slx; 
* t ffl l» »6 . **#0fc*»ttC««t Jfcff*. T £ 'J it* t t 7 

U*CJ;';?gftJ£JlG>-feTt£b7#£fcift7. t<5fill. »Jtt!S< t?SVi5?JAt 30 
ft 7 . •(flU. Mntl I) feiifctt . Mn^0^77v7 X C A'JttfiUf < U . 

ff^K. ftttiSifJ >: U 7 L a. t if .ffl t 7 . *Ht7>*> (La,; 0 3 ) tt. &e<Z>*S£7 
, S»fC»I t 7 V&^fllC&ffiltlCttfr 7 fetf). JFiiftJX51Sf?«St2. 
A * tt . tttt;SflJVUTPrt«ffl?2. &it7'J uxvl (pr 8 O, , ) I* . S $ <9 
#tilft»Z l 0 3 VS5'J, IMfc * 1 it tt BHb * "? . 7'7 VtyLQ'S i^telA, A 

gHt®. Kii«yts«t?^< 8ootcttfiitz^p^ e o, , ©flfHoie 
v u 7«m ti? . p r e o, , a?-? tftfvMtftfcGjSGflifcfcJt . aft 

&<i> £ <i> t, JfiI6 7 ft 7 I) 7 „ 

JK, T <0 % Ve 9i tt . Mn#5i;!D7ftfeSr-Ca.-Si-N:Eu. Z. Col - 8 i - N ^ 40 
Eu. Z. 8)"-8 i - N : Eu. Z. 8)"-CflL-8 t-O-N : Eu, Z. Col-8 
i - O - N = E u , Z. 8f - 8 i - O- N : Eu. Z & V 'J □ > ? «f h ? 4 K 7 ft 7 . 
C<?)$ft#<?>&* ; !&flc , xfcB:. -MSLx8c Y N(2/3x + 4/ 3Y) : Eu. Z£ 
U<ttLx8i Y OwN(2/3x + i/ 8Y-2/3W) : EU, Z(Ltt. Sf.C 
ol. Sr*Ca.©lirft#. ) 7$ 7 ft 7 . . Y tt . X=2. Y = 5xR 

, x=1. Y=77ft7C*#ft*Ul)#. tf&QtQtteffl???. AttttCtt. 21* 
«5X!x5St3:.Mn^»i0?-ftfe(8)-xCOL,-x)28i6N8 : Eu. Z. 8 J- 2 8 
i 5 N 8 : Eu, Z, Co. 2 8 i 5 N 8 : Eu, Z. 8r x Ca, . x 8 ii M, 0 : E 
u. Z, 8^8 i 1 N, o Eu. Z. Col 8 i 7 N , o : Eu, Z7&7ft7$ft&t 

sfflncvflffiHn*. c<?>®*ft<i)iiEE)r t Pictt. m*. sr. col. Bol. zn. 50 



(10) 



JP 2004 10786 A 2004. 1. 15 



B . Al , c u . cr£^Ni#i*£3SJ; , ;Sl3:*i.I'>£<*6l«W.±#S*7ft7 

U7tJ;ll. fflL. *5£efltt. C ©*»<5»IS&C#5IIIffllClR£r tie II . 

LI*. 8^. Col, 8 r * C ol © I) T ft # 7- J) Z . 8 r V C ol tt . Hf S C <fc 'J S£ £ A t * 

B*#©fl«cs i tJiii3c*cj;v*4^iSfttt0&»«s*#t«tt*zcv#? 
* ? . 

C 0 0 2 6 1 

36*t»C#±»3C*?»i3i , >DO^EutfflU2. 1 0 □ C •} L K , i IC 2 # * 3 
l<i)llJH ! -?ttttlT. * *'tfl <5 * # tt . ##<l>7Jl;by±»£H#S<b!7-<r*C 
n U 7 . E U 2 * t ft S3 flJ * b 7 JS U 3 . E U 2 + tt , B i"t 7 ft * t < . 3 ffl <9 E U 2 0 10 
, 9fiJS?$I?ft7U3. U » L . Tf5|5<9Eu 2 0 3 7l*. 0 Q 1 , A»S 

S*#flf*»iftC<ll. t <DkU) , E U 2 0 3 »^0t, »^\KtS Ut£<i)tfllfflt J 
C>£«f»*Ul). fe**!*, Z^dC^Sft. Sftl'JDCntfflllKlitfftn 
i). €0. Mnt^iDbfeJfStt, toRnttSU. 

S r 2 S i 5 N 8 : En, P r , Bcl z 8 i 5 N 8 : E U . P r , M £ 2 S i 5 N 8 : E 
u. Pr Zn 2 8 i 5 N B : E U . P f . 8C8 i, N, o 1 Eu, P r , Bo.8 i , 
N 1 o : Eu. C e , M>8 i,Ni 0 : Eu, C e , Zn8 i , N, 0 : E u . C e . 

5 r 2 Ge 5 N 8 : En. Ce. B ol 2 Ge 5 N 8 : Eu. Pr. M^Ge 5 N 8 : E 
u . Ph Zn 2 Ge 5 Nj : Eu, Pr, 8^Ge, N, 0 - Eu. Ce. Bo.Ge, 

N i o - Eu. Pr. MJGe, N, o - Eu. pr, ZnGe, N, o : Eu, Ce. 20 
8 r i 8 Ca 0 . 2 8 i 6 N 8 : Eu, P r , Ba, . 8 C ol 0 . 2 8i 5 N 8 : Eu 
. Ce.M?,. 8 CoLo. ! 8 i 6 N 8 : Eu, P \r , Zn 1 . 8 Ca-o. 2 Si 5 N 
8 : Eu, Ce. 8 l" 0 . 8 Ca 0 . ! 8 i i N, i : Eu, La, B a. 0 . 8 C a. 0 . 
2 8i 1 N 10 ; Eu, Lol.M^o. sCa-o. j 8 i , N, 0 : Eu, N d, , Z n 0 

8 Col 0 . e 8 i, N, o : E.U , NcU 8f 0 . sCo-o. 2 Ge 7 N, 0 : Eu, 
T t, B a. o . 8 COL 0 . 2 Ge 7 N 10 ; Eu, T b , M f 0 . 8 C O- 0 . 2 G e 7 N 
10 : Eu, Pr, En 0 , 8 Cglo. 2 Ge 7 N, 0 : Eu, P r . S r 0 . s C o_ 0 

2 Si e GeNio : Eu, Pr. BoL 0 . 8 Col 0 . 2 Si e GeN 10 : Eu, P 
r . M^ 0 . sCoto. 2 8i 6 GeN, o : Eu. Y, Zn <> . 8 Ca, 0 . 2 S c 6 G 
e N , o : EU, Y. 8r 2 Si 5 N 8 : P r . B0L 2 8i 5 N 8 = P t . Sr 2 Si 5 30 
N 8 = T fc . B ol G e 7 N i o :Ce«V#Ktt7'*3tfCftClR£7ft«l). 
[ 0 0 2 7 1 

%to®-*lh 1 Mn I*. E u 2 + <9£l&7£ii U . 56*»B. X * * * - tt * , 

X* + ICS*i7ft7l)«l1#, S£7tl7U76Sfl)3*lt*Jt^7'>«l,#»ftU7ll 
St). Ctlt*. S«l8CJill7, M n » KJK U fe*.4»7 ft I * 1 fc>ft 3 . 

$*#ic«. ttsflUKjcatc. £ u < « . **»jS5c**vfcc. Mf , sr. Bol. 

Zn. Col. Gol, In, B. Al. Cu. Li. Nol. K. Re. Ni. Cr, Mo. 
OJ£&'Fe»>J«*B<fcVJBB:ftZ'>tt< U IliilltSttl. C ft <4> x * tt . ffl 40 

6 t * r < u > fsatfstswt'j tzf <9ffittU7ii?. * * . b. a i . m 
f . crs&N i a*twn:v»?nnn?ffffltsi7ii2. int. b. 

M>, Cr#9^iO^»f5iairftTl)«l)t3t»©^^. *Al»»f*iD?il7 11 

0C«***IHt1/2»»J 1 / 48g*?5Sit JC^?H. 

[ 0 0 2 8 ] 

*lSIi&<J>F*«IC«Z$ft&1 11*. * * * * 1 0IC^7%*7ft£ie#;ti>-fiP7 I !&'R 
U7ft#^1*em«©3ttfl3tt2. CQSftfti 1 t ±K<5*«et *T 3 **R1C« 

[ 0 0 2 9 ] 50 



(11) 



JP 2004 10786 A 2004. 1. 15 



7^^-o^«ft»»*»KffS*tft7ii?cv*»*ni. ft §e -< v f- vol ■ 7 h 

? ft ? . Cy$A?W«?tlfc*vMJ'>^-7;i/5Z'>Z*«ft»9**Itl*, 8ft** 

* 1 OCJiVfcfcttlfeHe.**, *vl-y>k-7;i^Z'5^«ft»»*»IC®*e* 

v*aec<fc , ;*6u&ec«*ti. «t ? 7 . :^^» h- uoa • j^zo^fcfta 
$ft»Hvft!E$ft#vti8*ttt*§fzzi-T< >7»»v-iicadofe»*fti i 

* , * * * * 1 ocjvfcfcrji-fcffeavtfifrftfiitzcfccj'jfcefcQfcife©* 

7 5 75 I9 5?ft'J631K#200 071I80 0 0K?*Z. *l C » * U 1 1 <& I* . ¥ » 81 

«e*«pfi-e©**»«tt. ftsaeiniRR? ©acitn-aTiiz. «*<9fefg** 

} * t2 ^/.?M;UtLt^ y V V? L ■ 7^5Z$/*«ft»3*»H*0fifrft*)tt0 
66c«*t »R.5*Bft*RR ? #151*0 CiE < . * » J* * * * £ U T II 

fe. 5*6 frffi»R?t»toZC*#l*&aH>£«:>7 life*. **WC*3 

s*ftt^vh i j'?^-7A > ^z , 5^BHt»s*»Jttcs*r?c^c«fc , ;,»*s5e 

SFliftR 9 t 6 0 711 7 0 * 7 Si d» Z C * #7 9= I . 20 
[ 0 0 3 0 ] 
($**<?>«)&££) 

» C . 82*8 1)7. *56i«C*Z3ftft8r-CGL-8i-0-N:Eu. L ol <<> 8 & 

■ 

C 0 0 3 1 ] 

iiKjsr ca. t »»* z c p i ) . «*<p 8 r , ca.i* . ifttsitu^sj 

UU«f. ^Mtftl*. 7$h - ftft!»£y<<>ftft!i23t&ffl-t3;:>:fc73 ; 3. ££JfiP1S 
J- . CalCtt. B > A I , Cu, M » . MnO, Mn 2 0 3 , A I 2 O s SVt^tt J 
t<i)?UH. Jiffo?Sr. Cott*. 7*ir>»HJlt. 7D-7;J?y7Xn7»»tfi 30 

? . »»cj;';#mife8r. col«> ¥ « a a # » o . 1 u m # h i 5um?ftzcv 
*l.u*. c*icR*rti« u . * aattfit A< * SAW. tuca., iis r. a 
j c H?n . 

[ 0 0 3 2 ] 

1«<58 i tiiStl ( P 2 ) . I¥((!)8 itt, lftt«fflt?CV»Snu». Sft 
?»ft ft i» . § Mb ft * . 7$Kftft^«ytfiffltIU>:679 : 2.ffJJlW > 8 i 3 N 
4 . Si (NH 2 )j>M? 2 8L5y?J)Z. IiPt<5 8 i ©JtStt, 8 N»l<5t <5» 
»tOll». Al 2 0 3 . M>. 4 ■ * O ft * (COj B . Ni 3 B . C I* B ) . B& ft 7 40 
> > , H 3 B0 3 , B 2 0 3 , C'U | O. CuO5Sy0lt^8Jtf§trtl7ll7t 
. Sit - IlvSh C ol * liltij IC . 7^ZT>§HS t t J - IKK, S*5iat, 7 
D-73:y77n?»fitfi?. 8 i ftd»®f flafitt. » 0 . 1 umflH 1 5uin7 
if) 3 C * ff» * U I) . 
[ 0 0 3 3 ] 

a c . ®^f<i)sr. c a. t . gtsiat^sitt? (P3) . c <*> & j& t . ft 1 c at 
r . 

[ 0 0 3 4] 
[ft 1 1 

3S^ + N Z TS)" 3 N2 50 
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3 C a. + N 2 T C ol 3 N 2 

8 r , Cott. IlSlgf, 6 0 0 ~? 0 Ot, & 5 gft ? 3 . sr. Ca-U. 
Ht*t8?C^?f ?. 8 1". C0L<t>gft^l*. 8ttH<?>e0tf»*UlJtf. $ Ifi 0 
[ 0 0 3 5 1 

« * 9 8 i t . I*Sl»t?«ftt? (P4) . C<i)Siat, ft 2 C » t . 
[ 0 0 3 6 1 
[ft 2 ] 

38i + 2N 2 T 8 i 3 N 4 

sk * s i t . f fsiat, 8oo~i 2 0 ot. ® 5 ^ m . utt 1. ctici'i. 

[ 0 0 3 7 ] 

sr. coL^u<ttsr-coL<5Sft%tii*»t7 (P5) . sr. Co.. sr-ca,Q 

» ft » t . 7)^>flSt. 1KB. SfSSHftl 3 . 7Q-7'7lCy7XW-?*&»t<T 
HttC. 8i<9$ft»t»Bt2.(P8) . 

£ £ . H * C . Eu^lt^ftEUi 0 3 tiSt^ (P7) . EuQik^UnT, lift 
[ 0 0 3 8 ] 

± E JI * * IC tt . M 3" . Sr. Co.. B <x . Z n . B. A I . C u . M n . Cr, OS^ 
Zn. Bf 9±!E**tWT<5lftIfi (P8) CfillT, EftitsSgPUTilftTSe 

u?u. ctmoftfttttt.'sa^fliitt + cssiiitzcvt??!*. fflKt. ft ft to 
co&^ftfttoiui*. h 3 b 0 3 . c u 2 0 3 . mk i 2 . 

O-ColO. Al 2 0 3 . £ H * ■> ft tt (CrB. M^ 3 B 2 . Al B 2 . MnB) . B 
e 0 3 . Cu 2 0. cuoey#JiJ. 
L<x©ftfttoLa. 2 0 3 t*fr#*3(P8). 

■t ft '$* + c»t*3*»*#cftBt*cttfcZfctt. s**hji*-?»» 

tff?. «ft 7 > * > i* . a«R©t©#»*uii#. jpis^e^tfiifflt^c^^-?? 1 

I. »»*?I7JH y±!B4«©Sft». Sft*4'*&&f«fta'* □ C 6* ft 7 > * 

> © ¥«afitt . fi 0 . 1 UiKi»4 1 5uin?JiKV»»tUl. 
[ 0 0 3 9 ] 

lEftBtfiife*. Sr, Col, Sr-Ca.<i)Sft!». 8 i S> S ft to . Eu<4>ftfi»E 
u 2 0 3 , Lot<i>ftfttoLcL 2 0 3 t iS ft U . Mn 2 0 3 tfttDtl (P?) . U ft >J O 

iifttoi*. utta^tufeii), AMiit. xi*. sfcgBS'p. 7o-7$vn 

PJ -? , ii ft t ft 7 . 
[ 0 0 4 0 ] 

Sr. Col. Bf-CoHSlfttt, 8 i <9 S ft to . Eu<Z>ftfttoEu 2 0 3 <?>>S 
ft to. L<x<i>ftfttoLOL 2 0 3 t7>f :75iat?. UlStJ ( P 1 0) . ttifflC* 
i; , Mn#*JD?ftfc8r-Ca.-Si-0-N:Eu. L a.?S ?ll ? SJtft t i 2 : 
* ? 3 (PI 1) . C ©**C J: 7 S*«Br7t* © SB^t . ft 3 C» * . 

[ 0 0 4 1 ] 

[ft 3 ] 
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0.9775 0.9775 5 0.015 0.03 

Sr 3 N 2 + — Ca 3 N 2 + — Si 3 N 4 + — Eu 2 0 3 + — — U 2 0 3 

3 3 3 2 I 



S r o.9775^ a 0.9775^ U 0.015^ a 0.030^7.970 < - > 0.0675 



[ 0 0 4 2 1 

[ 0 0 4 3 ] 

tff?-:8P8*jfft&fit3cY##suiiff, 8oo»n ooot;-?-si!§sc5«E^ 

t (S II . ^ IC AO *R U T 1 2 0 0 » H 1 5 0 0 t? - 8 M B <5 *J* t * - ® ( # 

SP&ftJff) t«lt?UH?n. 1*4$ 1 1 . Sib7Tv-7* ( B N) »K<5I 
S-htll)7ifKtfi7C^!#ft* l/H. Sft*7t8H?)]7ff'i>ftC. 7A> 
S= (Al 2 0 3 ) ttilOZ-JlStttffi**;?**-?**. 

[ 0 0 4 4 ] 20 

[ 0 0 4 5 ] 
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* tt O * SM 0 7 <9 W ffi IC IS . *fSBBlC&2$*#1 08Jiit<:-T<>7»t}l 099 

»-Hd»#ai3r±nica*Tn7ii?. 9g*Hi 1 71s. SB&#Ji<9$*#t«fflT3 

. Ay^-VI 0 513:, 88P#>:ft£.-)2#8mnn~1 2mm<?>iE£»7ifoZ. 
[0104] 

8***1 0 1?*ec**Ufe«*7'xn*B:. &»«-?£ftbfe[fl8fi$)«$S*X'S 
n Jl-V , 8***1 01»<il«»lll7ftfc**X A <?MI'*tf. * * BH <!> » ft # 1 0 

8 c Ha 7 *i. t3£ic%ft*3$ft#*«z. *5gBB©«*fti o sc. Jie&fSft$ft 50 
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#8^AI j O, : E u . Y z 8 i 0 5 : Ce, Ti. MHI , i 0, , : Ce. Tt 

- 8 J" 7 A I i z 0 2 5 : E u , ( M f . Col. B t , BoKPTt** < V t 1 »1) G 

ol 2 s 4 :Eu.se&fS3fc$#.#sr 5 (po, ) 3 c i = e u . (si-colBo.) 6 

(PO, ) j C I : £u, ( B clCol) 5 (PO, ) j C I ; Eu. (M», Col. 8 f 

- Boi(!)?t'>«< H 111) z B 5 O, C I : Eu. Mn. ( M f . Co., Si". B 
a.<95*'>tt<Vfc1JH±) (PO,) e Cl z : E U . Mn.*e^fg*l*ftY 2 0 
2 S : E U . Lol 2 0 2 8:Eu.Y 2 0 3 : Eu. Ga-j O z S : EuSVtF-?! 

j c * c * y . RfM<?)%*x^7 h*t#j:^?H. 

[01 05] 

Jdli!)J:?CU7»K?ftfe**RitlU7fieLED7}'?t»*t?V 1 #B*y 10 

tt ? 9 x ? ft 7 . cone, **w?»?**y'f*-h , t*fflrit;v?, net 

9= I . 

[0106] 

<$ft!£E 5 > 

El 1 tt . **fl8c«3**y7 , *4'7<&*3fei!I4t3t* BI "*J)J. 
[0107] 

[0108] 

%% H I 4 tt . f*Ri1 <P C - ;U h" W » 1 5 <9 £ E IC . Sfttt (BJRtSU) 7 # IS 7 20 
ttfe*SJSttfflffi 7} ^ « Z + * v?1 6t«tKV C<fe ') #5*7 tl 3 . ttv?1 6 tt 

. *3tRI1 <5 € - ;i/ h" 8P *? 1 5 <!> » tt C ftn*ttC«»U7U3. * * tt . ffi £ <9 

KSt?»ft»at9*?»i3. y?1 6«i)3tSia'lt»jiS<9Aft«)«^VU7tt. X 

**5/«b. l'^mi. v y □ - >«« sy ©»s» ft. H«ttc#iifc»«ffliiB. v 
>. «ynftc:Ji. * y z r u >*©»qift«ii. x f u > - r 9 fx> 7D y 5 » 

1 S & . C7/>Ht* l J , )l/>>f!)*^!ftJ^*t*itK)!>?n. * fe , 30 

c K » »J . f 9 >&kvo BUb f 9 y . fiibJ^^iOi.sytssrtt 

Ttlll. 3fcfc*ft*J**efflta*?ti7fcAU. t f y ? 1 6fCiSfl7ft2$ 

11*. S«fflZ5tffll)*. 0 # U . tf y?1 8CS*#tHlll*ft. 7 0 n 'J - 
Kl30L<9»y7-Wtt. □-T^>7S5Wl2<i)^7 i ed;ll. 
[010?] 

c<i>j;7c*fl?7tifc**Rttt. 1 o#amtft**fl>-»R. * * y7- 1 

v. 9*#c*ya«3E*t*i«»o*.!ie*«!)*^#sd^ft. & S v u 7 . * * y 7- 
i6©$i#>4tt.e)e^03ttif^Bn^JXiB7ft7. 40 

[01 10] 

tffiiti:^??. se5e***^>:isi*ftfrtt7«ffl t z * jftmsscs 

ft£$ftfttiJ^t3c*#??2*t)?ffi^7igs&fl5tt)l:&t5?2. 
[ El l <o ft $ a si be ] 

[01 ] **«C*JJ!*RI1 tStB?»i?. 
[02] **WC*?9*#©Htt«»tlRtB?*)?. 

[0 3 ] Co. - 8 i - N = E u . ZlC*Mt3WW>S8'JZt«' , ?£R?1±£S 50 
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[0 4 3 £*#Jff7C* Co. - 8 i - N : E u . LoLCtfit3«ttii#JLa.fl>*a]JIlJ8t* 
^^E?tt^llI8^Jl675I24<?)S?t«;<?>fg*«St)fiy^Ufe)l£iSiSSt/Tvri2l?ihI 

« 

[05] £*&J3?7C*Ca.-S i - N : E U . La.ca»it7ttWa*L0L«P*aD»Rt« 
«XR?1tfeXllflM 67JI24ci>$*#<i>5g*7v'S7 h JI»t*tB?ft J. 

[0 6 3 S *4t St 7C* Col - 8 i - N : Eu, LalCft it IS SULol^ 

4£5?t±;*lSI&flJl 675124o>^Jtfto;jg.»X^7 h*t9tB?»J. 

[073 &*&J3i7D*Col-S t - N : Eu. L^ICfiitZ#tt;SflJLcLCi>$$;(i]5SJgtiI 
«*SE?it*.X»fll1 671124o;$*l*<?>I&SZ /v <7 h*t*tBTft?. 

[083 (ol) taSJ&flJ 1 9 , (I) tt*l»«Z0«)«*fti!)aflt*«Ut?»?*3 

[093 **«C«?**R18fl)ft*4«tairB?»7. 

[01 03 **«C*?**RI4t*TB?li?. 

[01 13 *J6"«C«3*f v?M?i?)**Ri6t$tH?*iI. 

[ If * <P $ BE 3 

p 1 f »s> s r . ca. t »»* 1 . 

P 2 8 t t»»* J . . 

P3 Jf *4<Z> 8 f . Ca.t***H»1»'**fcr*. 

P4 SII0 8 itfJJSiat^Sfttl. 

P5 8/-, Ca. er-Ca.<9*ft»t»»*3. 

p 6 s i ©sita t »»r 3 . 

P7 Eu«<k*IEu t Oi t»*t3. 
P 8 Ldfl)ft6»L0L t Os t»8t3. 

P7 8r Col. 8r-Ca.<?)Sft«», 8 i <5 2 ft » . Eu<9lt6»Eu z 0 3 < L 
o.(5lt6»L0L 2 O 3 tSdU. Mn 2 O 3 tltlDt?. 

PI 0 Mntf^inrHfeSrs C ol . sc-coL^sit*. S iOHt», E u ©to 
feiHEUj 0 3 . L0L<9to£%L0L Z 0 3 9S§ttt7>f:7f iSt?, ttff t ? . 
P11 M n ffXtt ? 8 f - C a. - 8 i - O - N : E u . L ol"? $ ? Jl I . 
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109 □ - t a y 7 SP tt 
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BlfiOSr. C 



KttOSr. C 
a Sr. 3*5SB 
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Sr. Ca. S 

f -carosft 



5 r. Ca. 
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uff>ft£ttEu a O,. La 
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[06] 



S80 630 
ilS it (nm) 



0.1 0.15 
Li*ttSSft (mol) 



0.25 




sKfi (nm) 
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(51)Int.CI. 7 . F I t-YH-K (**) 

C0 9K 11/80 C0 9K 11/80 CPM 

// HO 1 J 61/44 HO 1 J 61/44 N 



F ?-/*(#%) 4H001 CA02 CA04 CA05 XA08 XA04 XA05 XA06 XA07 XA08 XA11 

XA12 XA13 XA14 XA20 XA22 XA24 XA26 XA29 XA80 XA31 

XA32 XA38 XA39 XA40 XA42 XA49 XA50 XA56 XA64 XA72 

YAOO YA58 YA63 

5C048 AA02 DD28 EB01 EC18 



